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Research Motivation



A method for evaluating road networks
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Speed V(r)

V(r)=Vf e
-K(r)/Kf



Density K(r)  Betweenness B(r)

・B(r)=Σ
g(i,j|r)
g(i,j)

______
i≠j

・K(r)∝B(r)

K(r)= _ ___ N B(r)

Σ|r|B(r)
__

N…Number of vehicles

|r|…The length of road “r”

__



Travel time T(i,j)

T(i,j)=Σ＿|r|＿
V(r)r∊D

D:Shortest path between i and j

Sum of travel time =ΣT(i,j)
i≠j



Evaluate a real 
road network

Shibuya

Estimated Measured

Speed
[km/h]

Sum of 
travel time

[h]

Node:225
N=1262

19.945.7

713 1637



＿

Why was the difference so large?

Wasted time=
T-T’

ΣBt(i)
＿＿＿＿

=31.9[s/traffic light]

Sum of travel time =ΣT(i,j)+ ΣBt(i)
i≠j 3600

31.9＿＿



Proposal of ideal road network

Same as Shibuya



Hill climbing method



Result Shibuya Ideal

Speed
[km/h]

Sum of 
travel time

[h]

19.9

1637

31.0

1005
38.6% reduction



Traffic light

The ideal 
road network



Conclusion

1.3×0.386=0.509[h/day]=186[h/year]
can be saved!
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